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(54) RADAR ANTENNA 

(57)Abstract: 

PURPOSE: To obtain the radar antenna able to 
reciprocate at a high speed laterally a far beam narrow 
in the lateral direction and wide in the longitudinal 
direction. 

CONSTITUTION: A reflecting mirror 1 of a quadrilateral 
long laterally is parabolic in a cross section in the short 
direction. A radio wave radiation wall face of a waveguide 
slot array 2 is arranged while being directed in a face of 
the reflected mirror at a position roughly coincident with 
a focal point 4 of the reflecting mirror. A dielectric body 
3 is a hollow cylinder and driven around a center axis 32 
of an outer cylinder while a waveguide slot array is 
penetrated in the hollow part. The hollow part is 
cylindrical but its center axis is not coincident with the 
center axis 32 of the outer cylinder but tilted. A radio 
wave radiating from the waveguide slot array is bent in 
the lateral direction by a refraction of a dielectric body 
but reciprocated laterally in response to the turning of 
the dielectric body and a fan beam is emitted from a 
laterally long reflecting mirror while being reciprocated at 




a high speed laterally. 
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3. In the drawings, any words are not translated. 
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(57) [Abstract] 

[Objects of the Invention] A longitudinal direction is provided with the 
radar antenna which may make a high speed carry out both-way actuation 
of the narrow fan beam large to a lengthwise direction in a longitudinal 
direction. 

[Elements of the Invention] As for the reflecting mirror 1 of an oblong 
four-side form, the direction cross section of a short hand is making 
parabolic. The waveguide slot array 2 makes a reflecting mirror side 
point to the rf radiation wall surface in the location of the focus 4 of 
a reflecting mirror, and the location which was in agreement in general, 
and is arranged. A dielectric 3 is a bell shape thing, where penetration 
arrangement of the waveguide slot array is carried out at a centrum, a 
rotation drive is carried out a core [ the medial axis 32 of an outside 
cylinder ], but although the centrum is cylindrical, the medial axis is 
not in agreement with the medial axis 32 of an outside cylinder, and it 
inclines. Although a course is bent in a longitudinal direction 
according to a refraction operation of a dielectric, according to 
rotation of a dielectric, it goes and comes back to the electric wave 
which waveguide slot array emitted in a longitudinal direction, and from 
an oblong reflecting mirror, a fan beam reciprocates at a high speed and 
is emitted to a longitudinal direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Reflecting mirror with which it is the reflecting mirror of an 
oblong four-side form, and the direction cross section of a short hand 
makes parabolic; Waveguide slot array which a reflecting mirror side is 
made to point to the rf radiation wall surface in which many slots are 
formed in the focal location of said reflecting mirror, and the location 
which was in agreement in general, and is arranged; It is a bell shape 
dielectric. The centrum by which penetration arrangement of said 
waveguide slot array is carried out is a rotation drive dielectric 
centering on the medial axis of an outside cylinder although it is 
cylindrical, while it is not in agreement with the medial axis of an 
outside cylinder, and the medial axis inclines and is formed. ; Radar 
antenna characterized by having. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radar antenna 
which may make a high speed carry out both-way actuation of the fan beam 
[ narrow in a longitudinal direction ] large to a lengthwise direction 
in a longitudinal direction. 
[0002] 

[Description of the Prior Art] for example, the include-angle range 
which has a travelling direction in the car it runs — monitoring 
continuously — an obstruction etc. — ** — it is necessary to make 
high resolution of the longitudinal direction which is a scanning 
direction by the radar used for the application detected early The 
suitable antenna beam for this purpose is a fan beam [ narrow in a 
longitudinal direction ] large to a lengthwise direction. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the radar used 
for the above-mentioned purpose, although a longitudinal direction is 
made to carry out both-way actuation of the fan beam at a high speed, 
and there is nothing if it is in the method which the alternation 

of a RRC and the RLC is carried out [ method ], makes the whole antenna 
perform mechanically, and makes a fan beam reciprocate right and left, a 
limitation is in a scan speed and there is a problem that phase control 
is troublesome, with the method using a phased array. 
[0004] This invention was made in view of such a problem, and the 
purpose is in a high speed in a longitudinal direction with an easy 
configuration offering the radar antenna which can generate the fan beam 
which carries out both-way actuation. 
[0005] 



[Means for Solving the Problem] In order to attain said purpose, the 
radar antenna of this invention has a configuration like a degree. 
Namely, the radar antenna of this invention Reflecting mirror with which 
it is the reflecting mirror of an oblong four-side form, and the 
direction cross section of a short hand makes parabolic; Waveguide slot 
array which a reflecting mirror side is made to point to the rf 
radiation wall surface in which many slots are formed in the focal 
location of said reflecting mirror, and the location which was in 
agreement in general, and is arranged; It is a bell shape dielectric. 
The centrum by which penetration arrangement of said waveguide slot 
array is carried out is a rotation drive dielectric centering on the 
medial axis of an outside cylinder although it is cylindrical, while it 
is not in agreement with the medial axis of an outside cylinder, and the 
medial axis inclines and is formed. ; It is characterized by having. 
[0006] 

[Function] Next, an operation of the radar antenna of this invention 
constituted is explained like the above. Since waveguide slot array can 
make the electromagnetic wave to which the phase was equal from each 
slot emit, an electromagnetic wave with the wave front of the shape of a 
cylinder centering on a tube axis is emitted, and when there is no 
dielectric, the electromagnetic wave reflected and injected with a 
reflecting mirror turns into a plane wave with a wave front parallel to 
the tube axis of waveguide slot array. And if a dielectric intervenes, 
the orientation of a plane wave will be bent according to the refraction 
operation, but since the centrum is carrying out eccentricity of the 
dielectric so to speak, the orientation of a plane wave carries out 
both-way change in a longitudinal direction by the rotation. The rate of 
this both-way actuation can be set as arbitration by control of the 
rotational speed of a dielectric, and can attain improvement in the 
speed easily. Moreover, since the reflecting mirror is oblong, the 
radiation beam of a reflecting mirror is a fan beam [ narrow in a 
longitudinal direction ] large to a lengthwise direction. 
[0007] Thus, according to this invention, the fan beam which carries out 
both-way actuation can be generated in a high speed in a longitudinal 
direction with an easy configuration. 
[0008] 

[Example] Hereafter, the example of this invention is explained with 
reference to a drawing. Drawing 1 shows the radar antenna concerning one 
example of this invention. This radar antenna is fundamentally equipped 
with a reflecting mirror 1, the waveguide slot array 2, a dielectric 3, 
and a drive motor 31. 



[0009] Although the detail of each part is shown in drawing 2 thru/or 
drawing 4 , a reflecting mirror 1 is the thing of an oblong four-side 
form, and the direction cross section of a short hand is making 
parabolic. 

[0010] Although arranged in parallel with the mirror plane of a 
reflecting mirror 1, many slots 21 are drilled by that one wall surface 
at fixed spacing, and the waveguide slot array 2 forms an rf radiation 
wall surface, makes a reflecting mirror side point to this rf radiation 
wall surface in the location of the focus 4 of a reflecting mirror 1, 
and the location which was in agreement in general, and is arranged. 
[0011] This centrum is cylindrical, although the dielectric 3 has 
structure which is a bell shape thing, and can be rotated focusing on 
the medial axis 32 of an outside cylinder with a drive motor 31 where 
penetration arrangement of the waveguide slot array 2 is carried out 
into that centrum, moreover, that medial axis is not in agreement with 
the medial axis 32 of an outside cylinder, and inclines and is formed. 
[0012] In the above configuration, although drawing 3 and drawing 4 have 
shown that electric supply to waveguide slot array is performed from the 
left in drawing, if arrangement spacing of a slot 21 is set as spacing 
equal to the guide wave length of the electromagnetic wave which spreads 
the inside of a waveguide, the phase of the electromagnetic wave emitted 
from each slot 21 will become equal, and an electromagnetic wave with 
the wave front of the shape of a cylinder centering on a tube axis will 
be emitted from the waveguide slot array 2. 
[0013] Therefore, when a dielectric 3 does not exist, the 
electromagnetic wave reflected and injected with a reflecting mirror 1 
turns into a plane wave with a wave front parallel to the tube axis of 
the waveguide slot array 2. And sequential change is carried out with 
(a) ->(b) ->(c) -> (a) in a longitudinal direction, corresponding to a 
rotation condition, as the orientation of a plane wave is shown in 
drawing 5, since a centrum, so to speak, carries out eccentricity of the 
dielectric 3 although the orientation of a plane wave will be bent 
according to the refraction operation if a dielectric 3 intervenes, and 
it is moreover rotating, and both-way change is carried out. The rate of 
this both-way actuation can be set as arbitration by control of the 
rotational speed of a dielectric 3, and can be accelerated easily. 
[0014] And since the reflecting mirror 1 is oblong, the radiation beam 
of a reflecting mirror is a fan beam [ narrow in a longitudinal 
direction ] large to a lengthwise direction. 

[0015] Thus, the fan beam by which both-way actuation is carried out can 
be generated in a high speed in a longitudinal direction with an easy 



configuration. 
[0016] 

[Effect of the Invention] As explained above, in the radar antenna of 
this invention, penetration arrangement of the waveguide slot array is 
carried out into the centrum of the dielectric of the shape of a 
cylinder equipped with the centrum which carried out eccentricity so to 
speak, a dielectric is rotated, and the fan beam by which both-way 
actuation is carried out can be generated in a high speed in a 
longitudinal direction with the easy configuration of carrying out both- 
way change of the course of the electric wave which reaches an oblong 
reflecting mirror to a longitudinal direction. Therefore, by the radar 
using the antenna concerned, lateral resolution can be raised easily, 
and it is effective in the ability to offer the suitable radar antenna 
for the radar which carries in a car and is used for the purpose of 
detection, such as an obstruction, by it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance block diagram of the radar antenna 
concerning one example of this invention. 

[Drawing 2] It is the sectional view which cut the radar antenna of 
drawing 1 in respect of being perpendicular to the tube axis of 
waveguide slot array. 

[Drawing 3] It is the sectional view showing the relation between 
waveguide slot array and a dielectric. 

[Drawing 4] It is the schematic diagram of the rf radiation wall surface 
of waveguide slot array. 

[Drawing 5] It is an explanatory view of operation. 



[Description of Notations] 

1 Reflecting Mirror 

2 Waveguide Slot Array 

3 Dielectric 

4 Focus 
21 Slot 

31 Drive Motor 

32 Medial Axis 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 

not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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